Thyrotropin-releasing hormone: pharmacokinetic and pharmacodynamic properties in chronic renal failure.
The pharmacokinetics of thyrotropin-releasing hormone (TRH) were determined following a single i.v. administration in ten patients with chronic renal failure (CRF) maintained on chronic hemodialysis and in six normal subjects. A TRH-test (200 micrograms) was performed in all subjects on nondialysis days and was followed by sequential venous blood sampling at 0, 2, 5, 10, 20, 30 and 60 min. Plasma TRH and serum concentrations of TSH, T4, FT4 and T3 were measured by specific and sensitive RIA's. Serum thyroid hormone concentrations were lower in the hemodialysis patients than in the normals (p < 0.001). Basal TRH and TSH levels were similar in patients and in controls, however, a blunted response of TSH to TRH in CRF (3.8 +/- 2.4 vs. 11.2 +/- 2.6 mU/l, p < 0.001) was observed. Mean peak TRH concentrations (Cmax) were 34.445 (11.085, SD) fmoles/ml in CRF and only (13,400 (1.020) in the normals 2 min after TRH administration (tmax). The mean elimination half-life (t1/2) of TRH was 16 min in CRF and 6.5 min in normals (p < 0.001). The metabolic clearance rate (MCR) was markedly lowered in CRF, 58.3 (19.1) compared to normals (82.2 [15.3] l/m2/day, p < 0.001). The area under the plasma concentration-time curve (AUC) was 57.529 (28.562) fmoles.ml-1.min in CRF and 37.339 (5.026) (p < 0.005) in normals. These findings indicate that the pharmacokinetic properties of TRH are impaired in CRF. The kidney might be an important catabolic organ for exogenous TRH. Dosing schedules of TRH require possible adaptation to renal function.